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(54) Liquid level sensor 

(57) A liquid level sensor provided with means for checking for false indication comprises a vertical, open- 
ended hollow tube (5) which in use is at least partly immersible in the liquid to be sensed, optical probe 
means (4) in the tube for sensing preselected liquid levels, and means (20,21) for applying pressurised fluid 
to the chamber to expel sufficient liquid from the tube to expose at least part of the probe means to the 
pressurised fluid. A change in the probe output when pressure is applied to expel liquid indicates correct 
operation. In apparatus to measure gear box oil, air may be applied by mouth via tube 21. 
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The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Liquid level sensors 

5 This invention relates to liquid level sensors 
having optical dipsticks. 

In particular, the present invention relates to 
a liquid level sensor having at least one optical 
dipstick comprising an optical probe element 

10 and a number of optical fibres leading to the 
probe element. In use, a light signal is fed 
along one optical fibre to the optical probe 
element which rf situated above the liquid level 
reflects the light signal towards a second opti- 

15 cal fibre which transmits the reflected signal 
to an indicator element which thereby, is illu- 
minated. If the optical probe element is sub- 
merged in the liquid then the light signal is not 
reflected towards the second optical fibre and 

20 the indicator element is not illuminated. 

Thus, the state of the indicator element 
should give an indication as to whether or not 
the liquid level is above or below level of the 
optical probe element. 

25 Unfortunately, in some installations as, for 
example, in a machinery gearbox containing 
oil, the oil can become progressively more 
contaminated with mineral particles or dirt 
which can settle on a reflecting surface of the 

30 optical probe element and which thereby, 
causes the probe element not to reflect the 
light signal towards the second optical fibre 
even when the oil level has fallen below the 
probe element. Thus, in such conditions the 

35 liquid level sensor may give a false indication. 
An object of the present invention is to pro- 
vide an improved liquid level sensor which en- 
ables a simple check to be carried out to de- 
termine if the probe is giving a correct indica- 

40 tion. 

According to the present invention a liquid 
level sensor for sensing the level of liquid in a 
vessel comprises a hollow chamber which in 
use is at least partly immersible in the liquid 

45 to be sensed, a portion of the chamber being 
connected to an adaptor which in use when 
the chamber is mounted in the vessel is fix- 
edly securable to the vessel, the chamber hav- 
ing a passage for liquid which in use flows 

50 into or out of the chamber as the liquid level 
in the vessel varies, probe means provided in 
the chamber for sensing at least one prese- 
lected liquid level, and means for applying 
pressurised fluid to the chamber to expel suffi- 

55 cient liquid from the chamber to expose at 
least part of the probe means to the pressur- 
ised fluid. 

Preferably, the probe means comprises a 
number of optical probe elements arranged to 
60 sense liquid at different levels. 

Preferably, the or each optical probe ele- 
ment is provided with optical fibres for feed- 
ing light signals to and from the optical probe 
elements. 

65 Preferably, the optical fibres for feeding light 



signals away from the optical probe elements 
have their ends which are remote from the 
probe elements provided with a series of indi- 
cator elements mounted on a display panel. 

70 Preferably, the optical fibres for feeding light 
signals to the optical probe elements have 
their ends which are remote from the probe 
elements mounted in light receiver means pro- 
vided on the display panel. 

75 Preferably, the optic fibres extend into the 
tube via the adaptor. 

Preferably, the portions of the optic fibres 
extending from the adaptor to the display 
panel are mounted in a protective hose. 

80 Preferably, the hollow chamber comprises a 
vertical elongate tube having said passage for 
liquid formed adjacent to the bottom of the 
tube. 

Conveniently, the means for applying pres- 
85 surised fluid to the chamber comprises a pipe 
extending from the tube out of the vessel. 

Preferably, the pipe extends from said adap- 
tor to the display panel. 

Preferably, a mouth piece is provided on the 
90 display panel to enable an operator to apply 
pressurised fluid to the pipe and hence to the 
tube by blowing into the mouth piece. 

Conveniently, the pipe is located with the 
protective hose. 
95 Alternatively, the protective hose constitutes 
the pipe. 

By way of example one embodiment of the 
present invention will be described with refer- 
ence to the accompanying drawing which is a 

100 diagrammatic representation of the liquid level 
sensor constructed in accordance with one 
embodiment of the present invention. 

The drawing illustrates a liquid level sensor 
for sensing the level of oil 1 in a vessel as for 

105 example a gearbox, the floor and roof of the 
gearbox casing (only a smalt portion of which 
is shown) are illustrated by reference numbers 
2 and 3, respectively. The liquid level sensor 
has a plurality of optical dipsticks 4 mounted 

110 in a chamber and arranged at different heights 
in order to sense a plurality of preselected 
liquid levels. The chamber is constituted by a 
hollow vertical tube 5 which is partly im- 
mersed in the oil 1 and which is retained in 

115 position by an adaptor 6 sealably secured in 
the roof of the gearbox casing and located in 
a hole provided in the roof. The top of the 
tube is sealably and fixedly connected to the 
adaptor. The bottom of the tube is open to 

120 allow passage of oil into or out of the tube as 
the liquid level in the gearbox varies. 

Each of the optical dipsticks comprises an 
optical probe element 7 (see particularly the 
enlarged scrap view) constituted by a prism or 

125 short length of transparent rod 8 having a 90° 
conical base 9. Each dipstick provides two 
optic fibres 10 and 11 extending from the 
associated probe element 7 up the tube to- 
wards the adaptor 6. The optic fibres 10 and 

130 11 provide paths for light signals fed to and 
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from the associated optical probe element 7, 
respectively, as will be explained later in the 
specification. If a probe element is above the 
oil level a light signal fed to the probe element 
5 along optic fibre 10 will be internally reflected 
twice by the conical base and will pass back 
up the associated optical fibre 1 1 . However, rf 
the conical base of the probe element is im- 
mersed in the oil then a light signal travelling 

10 down the optic fibre 10 is not reflected inter- 
nally at the conical surface and instead passes 
through the conical surface. Hence, with the 
conical base immersed no light signal is 
reflected towards the optic fibre 1 1, 

1 5 The optic fibres 1 0 and 1 1 from all the 
optical dipsticks are gathered into a bundle 
upon reaching the adaptor 6 and are passed 
through a hole in the adaptor defined by a 
rigid elbow component (not shown). Upon 

20 leaving the elbow component the bundle of 
optic fibres is threaded through a flexible pro- 
tective hose 12 which leads the optic fibres 
to a display panel 13. 
The optic fibres 10 for feeding light signals 

25 to the plurality of optical probe elements have 
their ends which are remote from the probe 
elements mounted in light receiver means 14 
provided on the display panel. The ends of 
the fibres are retained in a holder such that 

30 their end faces are directed away from the 
display panel enabling an operator place an 
illuminated lamp over the end faces thereby 
conveying light signals along the optic fibres. 
The optic fibres 1 1 for feeding reflected 

35 light signals away from the optical probe ele- 
ments have their ends which are remote from 
the probe elements provided with a series of 
indicator elements 15 mounted on the display 
panel. As seen in the drawing the indicator 

40 elements are arranged vertically on the display 
panel and each is marked with a caption indi- 
cating the state of the oil level in the gearbox. 
It will be appreciated that if a light signal is 
reflected at the conical base of a probe ele- 

45 ment located above the oil then the resulting 
signal passed along the associated optic fibre 
1 1 will illuminate the associated indicator ele- 
ment. If the conical base of a probe element 
is immersed in the oil then no light signal is 

50 reflected and the associated indicator element 
is not illuminated. Thus, by placing an illumi- 
nated lamp over the light receiver means and 
by noting the illuminated state of the series of 
indicator means, the current level of oil in the 

55 gearbox is determined. In operation, as the oil 
level varies the illuminated state of the indica- 
tor elements indicates to the operator the cur- 
rent oil level without any need to dismantle 
the part of the gearbox. 

60 The liquid level sensor also comprises 
means for applying pressurised fluid, as for 
example, pressurised air to the inside of the 
vertical tube to expel sufficient oil from the 
tube to expose the probe elements to the 

65 pressurised fluid. 



The means for applying pressurised fluid to 
the inside of the tube comprises a pipe 20 
extending from the tube and out of the gear- 
box via the adaptor 6. The pipe is accommo- 

70 dated together with the optic fibre bundle in 
the protective hose leading to the display 
panel. Upon reaching the display panel the 
end of the pipe is connected to a mouth piece 
21 to enable an operator to apply pressurised 

75 fluid to the pipe and hence to the tube by 
blowing into the mouth piece. In normal oper- 
ation the pipe provides an air vent to the tube 
as the oil level varies. 

Thus, when using the liquid level sensor to 

80 sensor the level of oil in the gearbox the op- 
erator may check that the probe elements are 
functioning correctly by placing an illumination 
lamp over the light receiver means and simul- 
taneously blowing into the mouth piece on the 

85 display panel. As the pressurised air expels 
the oil from the tube to sequentially expose 
the probe elements to air the indicator ele- 
ments should illuminate. If any of the indicator 
elements does not illuminate it is an indication 

90 that the probe element is not functioning cor- 
rectly and the adaptor 6 is disconnected from 
the gearbox roof and the tube containing the 
dipsticks is removed for examination and 
maintenance. 

95 In another embodiment of the invention the 
protective hose provides the passage for pres- 
surised fluid to the tube, the mouth piece be- 
ing sealably connected to the hose via a 
sealed chamber. 

100 In other embodiments a filter element is 

provided over the opening at the base of the 
tube to reduce the amount of contaminant en- 
tering the tube to contact the probe elements. 
In further modifications the mouth piece is 

105 replaced by any other suitable source of pres- 
surised fluid as for example a compressed air 
mains supply, a gas compressor or a pressur- 
ised fluid cylinder. 

In still further modifications the apex of the 

110 conical base is cut away to leave a small hori- 
zontal surface which may be backed drilled to 
provide a borehole extending into the conical 
base. Such a modification tends to reduce the 
tendency for any liquid to be retained by the 

115 probe element upon the liquid level falling be- 
low the probe element. 

CLAIMS 

1 . A liquid level sensor for sensing the level 
120 of liquid in a vessel, comprising a hollow 

chamber which in use is at least partly immer- 
sible in the liquid to be sensed, a portion of 
the chamber being connected to an adaptor 
which in use when the chamber is mounted in 
125 the vessel is fixedly securable to the vessel, 
the chamber having a passage for liquid which 
in use flows into or out of the chamber as the 
liquid level in the vessel varies, probe means 
provided in the chamber for sensing at least 
130 one preselected liquid level, and means for 
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applying pressurised fluid to the chamber to 
expel sufficient liquid from the chamber to ex- 
pose at least part of the probe means to the 
pressurised fluid. 
5 2. A sensor as claimed in claim 1, in which 
the probe means comprises a number of opti- 
cal probe elements arranged to sense liquid at 
different levels. 

3. A sensor as claimed in claim 1 or 2, in 
10 which the or each optical probe element is 

provided with optical fibres for feeding light 
signals to and from the optical probe ele- 
ments. 

4. A sensor as claimed in claim 3, in which 
15 the optical fibres for feeding light signals away 

from the optical probe elements have their 
ends which are remote from the probe ele- 
ments provided with a series of indicator ele- 
ments mounted on a display panel. 

20 5. A sensor as claimed in claim 4, in which 
the optical fibres for feeding light signals to 
the optical probe elements have their ends 
which are remote from the probe elements 
mounted in light receiver means provided on 

25 the display panel. 

6. A sensor as claimed in claim 4 or 5, in 
which the optic fibres extend into the tube via 
the adaptor. 

7. A sensor as claimed in claim 4, 5 or 6, 
30 in which the portions of the optic fibres ex- 
tending from the adaptor to the display panel 
are mounted in a protective hose. 

8. A sensor as claimed in any one of the 
preceding claims, in which the hollow chamber 

35 comprises a vertical elongate tube having said 
passage for liquid formed adjacent to the bot- 
tom of the tube. 

9. A sensor as claimed in any one of the 
preceding claims, in which the means for ap- 

40 plying pressurised fluid to the chamber com- 
prises a pipe extending from the tube out of 
the vessel. 

10. A sensor as claimed in claim 9, in 
which the pipe extends from said adaptor to 

45 the display panel. 

1 1. A sensor as claimed in claim 10, in 
which a mouth piece is provided on the dis- 
play panel to enable an operator to apply 
pressurised fluid to the pipe and hence to the 

50 tube by blowing into the mouth piece. 

12. A sensor as claimed in claim 11, in 
which the pipe is located with the protective 
hose. 

13. A sensor as claimed in claim 11, in 
55 which the protective hose constitutes the 

pipe. 

14. A liquid level sensor substantially as de- 
scribed herein and substantially as shown in 
the accompanying drawing. 
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